Analysis of the local dynamics of human insulin and a rapid-acting insulin analog by hydrogen/deuterium exchange mass spectrometry.
Human insulin and insulin lispro (lispro), a rapid-acting insulin analog, have identical primary structures, except for the transposition of a pair of amino acids. This mutation results in alterations in their higher order structures, with lispro dissociating more easily than human insulin. In our previous study performed using hydrogen/deuterium exchange mass spectrometry (HDX/MS), differences were observed in the rates and levels of deuteration among insulin analog products, which were found to be related to their self-association stability. In this study, we carried out peptide mapping of deuterated human insulin and lispro to determine the regions responsible for these deuteration differences and to elucidate the type of structural changes that affect their HDX reactivity. We identified A3-6 and B22-24 as the 2 regions that showed distinct differences in the number of deuterium atoms incorporated between human insulin and lispro. These regions contain residues that are thought to participate in hexamerization and dimerization, respectively. We also determined that over time, the differences in deuteration levels decreased in A3-6, whereas they increased in B22-24, suggesting a difference in the dynamics between these 2 regions. This article is part of a Special Issue entitled: Mass spectrometry in structural biology.